Genome-controlled reverse transcriptase-polymerase chain reaction for targeted gene-expression analysis.
Although gene-expression profiling has an important part to play in the classification of tumours and premalignant conditions, reproducibility of the present polymerase chain reaction (PCR)-based quantitative techniques needs to be improved for diagnostic purposes and to enable analysis of gene expression in formalin-fixed paraffin-embedded (FFPE) tissue samples. We have developed reverse transcriptase-PCR-based technology for quantitative assessment of the relative content of multiple mRNA transcripts in small tissue or cell samples. A multiplexed sequence modifying cDNA synthesis reaction is performed with this technique to create a 4-5 degrees increase in the melting temperature of subsequent short (56-64 bp) PCR amplicons. Each cDNA template is competitively co-amplified with genomic DNA, which serves as a universal internal standard. The relative amounts of cDNA and genomic DNA-derived amplicons are quantified in-tube by homogeneous melting curve analysis. The dynamic range of the assay was three orders of magnitude, while the detection limit was 100 cDNA molecules. A prototype assay, consisting of the analysis of eight genes, displayed good reproducibility (inter-assay CV 5-20 %) compared to the TaqMan assay (inter-assay CV 7-43 %). Gene-expression analysis could be performed in 20 of 20 (100 %) archival frozen samples, in 30 of 35 (86 %) archival FFPE samples and in 26 of 27 (96 %) endoscopic biopsies. We demonstrate that this new technique enables accurate analysis of mRNA expression in cultured cells and endoscopic tissue biopsies. Sensitive analysis FFPE tissue is also possible thanks to the short PCR amplicons.